Background: Sentinel lymph node biopsy (SLNB) is commonly used for the treatment of breast cancer with minimal surgical intervention
Introduction
Breast cancer is the second most prevalent type of cancer worldwide and the most common in women 1 . Surgical procedures and adjuvant therapy may lead to ipsilateral functional limitation in the shoulder girdle. More invasive surgery leads to a greater chance of associated morbidities 2, 3 . The current goal is to offer a minimally invasive therapeutic approach to control the disease with less morbidity and maintaining the quality of life 4 . Morbidities frequently related to breast cancer surgery involve a limited shoulder range of motion, a reduction in grip strength, numbness in the shoulder, axillary and lateral chest wall areas, pain and upper limb lymphedema 1, [5] [6] [7] [8] . Sentinel lymph node biopsy (SLNB) technique is an advance in breast cancer surgery, this technique is able to reduce morbidity without reducing the survival rate when compared to axillary lymph node dissection (ALND) 2, 9 . Although the scientific enthusiasm over this new technique is present, the negative aspects of SLNB may be underestimated and ALND complications may be overestimated 10 . Moreover, physical morbidities can lead to a reduction in the quality of life, especially during the first year after surgery 1, 2, [11] [12] [13] [14] [15] . Healthcare professionals must understand the impact of breast cancer treatment on patient's quality of life in order to promote a better health on an individual and group levels [16] [17] [18] [19] . The International Classification of Functioning, Disability and Health (ICFDH), proposed by the World Health Organization (WHO) 20 in 2003, adopted a function and dysfunction model, which states that there is no linear relationship among impairments, functional limitation during activities and restriction in social participation. Also, these relationships depend on contextual aspects of the human being and his/hers environment 20 . Thus, it is important to understand individuals and groups of individuals submitted to similar environmental and cultural characteristics in order to allow physical therapists to identify abilities and limitations in all three ICFDH levels that comprise the health concept, and thus the therapist can establish patient-centered functional goals 21 . There are several international studies aiming to detect morbidities after ALND and SLNB in the treatment of breast cancer 1, 2, [5] [6] [7] [8] [9] [10] [11] [12] [13] 15, 19, [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . In Brazil, we found only three studies 18, 26, 32 which evaluated upper limb morbidities after SLNB. Only one 26 analyzed the relationship between upper limb impairments and quality of life, however there is no study that investigated the association of impairments and functional performance on the activities of daily living (ADL) of the upper limb on the health related quality of life (HRQL).
Therefore the aim of this study was to investigate possible impairments and functional performance of the upper limb on ADL and HRQL among women treated through SLNB in a southeastern Brazilian hospital and to study the relationships among these variables.
Methods

Study population
A descriptive, cross-sectional, correlational study was carried out with women who were surgically treated for breast cancer using the SLNB technique in a southeastern Brazilian hospital. Tecnecio 99 (Tc 99) was injected in the periareolar area of breast, which was followed by a lymphoscintigraphy to identify the sentinel lymph node (SLN). During the surgical procedure a gama-probe was used to identify the SLN. The average number of dissected lymph nodes was two. The participants were submitted either to breast conserving surgery (quadrantectomy) or mastectomy. The post-surgery average time in which women were evaluated was 21.3 months. Women with positive SLNB, submitted to ALND, bilateral surgery, with collagenosis, rheumatoid arthritis, shoulder girdle tendinitis, shoulder impingement syndrome, arthrosis and fibromyalgia that started prior to the surgery, those affected by cerebrovascular accident, vehicle or domestic accidents or other conditions that impaired the shoulder function and those who did not sign the consent form were excluded. From March 2004 to November 2006 one hundred and fifty four women went through breast cancer surgery and eighty fulfilled the inclusion criteria. A total of twelve patients were unable to be contacted. Three patients have died and one was hospitalized. Thirteen were unwilling to participate and six missed two consecutive appointments. Thus, 45 women were enrolled. Data were collected in 2007, from May to October. The study received approval from the hospital' s ethics committee (process number CEP-HGIP: Comitê de Ética em Pesquisa -Hospital Governador Israel Pinheiro/Instituto de Previdência Social dos Servidores do Estado de Minas Gerais, Belo Horizonte, MG, Brazil, 227/06). All participants signed the consent form prior to the enrollment in this study.
Data collection
Patient selection was performed with an analysis of medical files, from which clinical variables related to breast cancer treatment were collected. The women answered a socio-demographic questionnaire that contained questions with regards to age, marital status, level of education, occupation and handedness. A visual analogue scale (VAS) was used to measure the intensity of symptoms related to pain/discomfort in the breast/ axilla and/or shoulder 33, 34 , over the last week 35 .
To quantify lymphedema, a formula was used to convert upper limb circumference into a volumetric measurement, validated by Meijer et al. 36 . Arm circumference was determined using a universal metric tape. A ten percent difference between limbs was considered as lymphedema 7 . The values proposed by the International Society of Lymphology 37 were adopted to define lymphedema's severity: minimal (difference <20%); moderate (difference between 20 and 40%) and severe (>40% difference). Two researchers were trained to collect circumference data and the measurements demonstrated a high intra and inter-tester reliability (Intraclass Correlation Coefficient (ICC) of 0.95 and 0.97, respectively).
Shoulder passive range of motion (ROM) was measured following the protocol described by Norkin and White 38 using a plastic CARCI ® goniometer. Passive flexion (Fl), vertical abduction (VAb) and medial (MR) and lateral rotation (LR) were the movements investigated. Two researchers were trained to collect ROM data and the measurements demonstrated a moderate to high intra (ICC: Fl=0.79, VAb=0.85, MR=0.65, LR=0.85) and inter-tester reliability (Fl=0.74, VAb=0.80, MR=0.60, LR=0.75).
The Disabilites of Arm Shoulder and Hand (DASH) questionnaire (translated and cross-culturally adapted to Brazilian Portuguese 39 ) was used to analyze the functional performance of the upper limb on ADL. It was applied as an interview as recommended by the authors responsible for the cross-cultural adaptation 39 . Scores between the 25 and 75 quartiles were considered indicative of some degree of disability; scores below the 25 th quartile were indicative of minimal or no disability; and scores over the 75 th quartile were considered indicative of a high degree of disability . The questionnaires were applied as an interview as recommended by the author.
Two researchers were trained in a pilot study to calibrate the instruments used in this study.
Data analysis
Socio-demographic and clinical variables were analyzed using descriptive statistics. Multiple regression analysis was used to study associations among clinical variables, functional performance of the upper limb and HRQL. Stepwise regression analysis was used to identify the best model for explaining the variation in the dependent variables: DASH questionnaire score (as representative of functional performance of upper limb) and the Global Health Status (GHS) scale from the EORTC-QLQC30 questionnaire (as representing HRQL). An α value of 0.05 was considered statistically significant. The variables selected to compose both models were defined: Firstly considering clinical significance as discussed by a board of specialists composed by a breast cancer specialist, a physical therapist experienced in treating breast cancer patients and a physical therapist experienced in quality of life studies; and, secondly, considering the results of the bivariate analysis on clinically important variables. Pearson' s correlation test was used to determine the association between quantitative variables and the Kruskal-Wallis test was used for categorical variables. A paired Student' s T-test was used to compare ROM between shoulders. The multiple regression analysis models for predicting functional performance of the upper limb considered the following factors: age, pain intensity, VAS, handedness, Breast Symptoms (BS) scale from the EORTC-BR23 and the Arm Symptoms (AS) scale from the EORTC-BR23. The model for predicting HRQL considered age, pain intensity, VAS, hormonal therapy, the pain scale from the EORTC-QLQC30, Role Functioning (RF) scale from the EORTC-QLQC30, Future Perspectives (FP) scale from the EORTC-BR23, Systemic Therapy Side Effects (STSE) scale from the EORTC-BR23, BS scale, AS scale, DASH and DASH work module (DASH-WM). Data were analyzed using Minitab 14 software program.
Results
The socio-demographic and clinical data are summarized in Tables 1 and 2 Volumetry (difference between contra and ipsilateral arm expressed in %, considering the arm contralateral to the surgery as the reference side) surgery approximately 75% of the women complained of pain/ discomfort, among whom 52.9% have shoulder pain and 47.1% complained of discomfort in the breast scar. Pain/discomfort intensity was considered low, as demonstrated by the mean VAS value of 2.5±1.7 cm. Only two participants exhibited lymphedema, with differences in upper limb volumetry of 11 and 13.5% respectively. The median upper limb volumetry difference in the sample was 3.7% (median range 0.3 to 13.5%) ( Table  3) . Comparison between shoulder ROM ipsilateral to surgery in relation to the contralateral side did not detect statistically significant differences ( Table 5 displays the scores for the other scales.
In the stepwise regression, the best model for explaining the variability in the functional performance of upper limb on ADL (DASH scores) was that which considers the AS scale (p<0.001). The model had moderate predictive power (61.08%), which does not overrule conclusions from linear correlations. In the stepwise regression, the best model for explaining the variability in the GSH scores from EORTC-QLQC30 (representing health-related quality of life) was that which takes into account the FP (p=0.003) and STSE (p=0.020) variables. The predictive power was low (34.1%), although it does not overrule conclusions from linear correlations.
Discussion
Pain/discomfort frequency rates in this study were higher than the ones observed in the literature 2, 5,6,12,19,23,24 . The women were asked to report their symptoms over a 7-day period, which may have increased the sensitivity. Furthermore, as this is a cross-sectional study, it was not possible to identify whether all complaints were related to surgical procedures, even though women presenting previous symptoms were excluded. Despite such results, the women pain/discomfort intensity in arm, shoulder or scar tissue is considered to be mild, as reported in previous studies 2, 14, 15, 25 . There was only 4.4% prevalence of upper limb lymphedema. The lack standardized measures for assessing lymphedema makes comparisons between studies difficult 6, 22, 26, 27 . Post-SLNB upper limb lymphedema has been described as ranging from 0 to 22% 2, 5, 6, 18, 19, 22, 27, 28 . A single criterion for classifying lymphedema should be standardized. Although the lymphedema rate after SLNB is considered to be low, follow-up studies are needed to identify the future occurrence of lymphedema in patients having undergone SLNB, as it is a condition that can affect women even 30 years after axillary surgery 8, 28 . Combining objective measurements of the upper limbs to subjective self-reported symptoms of arm swelling is the most reliable clinical evaluation for identifying lymphedema after breast cancer surgery 6, 29 . In the present study, women with an increase in upper limb circumference reported having no symptoms related to arm swelling, but complained of scar discomfort. As the measurements showed good intra and intertester reliability, the results indicate the increase in upper limb volume may be a preexisting condition, as it did not represent discomfort in these women. The ROM of the shoulder suggests no impairment in shoulder mobility, which is in agreement with previous studies 6, 15, 18, 27 . There was little functional performance limitation of upper limbs during ADL. Only 15.5% scored higher than 25 points on the DASH questionnaire, characterizing some limitation. No severe disability was reported. Only one study used DASH as a method for quantifying functional limitation in breast cancer patients; however it was not possible to compare with our results because the authors did not present absolute scores or described the results for SLNB alone 22 . Using other measurement methods the literature reports small limitations to ADL 12, 30 . Our results also demonstrate that SLNB seems to preserve upper limb function.
The participants classified their HRQL as good. SLNB seems to have little impact on HRQL 14, 27 . Recovery mainly occurs in the first six months 1 . Socio-cultural aspects may influence results regarding the self-perception of quality of life after breast cancer surgery. Given that quality of life is a multidimensional construct, it is not possible to confirm that results from European and North American studies are comparable to the data obtained from patients with other nationalities 31 . In Brazil, it is possible to have regional differences, as the country is strongly affected by cultural differences 41 . We have found only three Brazilian studies 18, 26, 32 concerning upper limb morbidity after SLNB for breast cancer treatment. Only one 26 addressed HRQL issues, although the authors did not investigated their association to functional performance of upper limb on ADL. Thus, more comprehensive studies in Brazilian population are needed in order to understand the breast cancer patient profile worldwide.
Studying upper limb functional performance in the medium and long term is important to clarifying SLNB outcomes. The present study evaluated the association between upper limb impairments and functional performance on ADL. The results revealed that a greater pain intensity and discomfort during arm movements (as determined by the Arm Symptoms scale on the BR23 questionnaire) denoted greater limitation in ADL. Although the AS scale takes into account pain and discomfort during arm movements and at rest, there was no association between the VAS and DASH scores in the multivariate analysis. There are conflicting results from other studies 7, 8, 22 . Perhaps pain intensity was not high enough to affect performance.
The present study found no interference of upper limb impairments on working activities. However, 20 women (44%) were retired and answered the DASH work module considering housekeeping as their main job, as recommended by the authors of the questionnaire 42 . Among those employed, only 15.6% performed a job requiring manual effort. Thus, it remains unclear whether DASH scores indicate no functional performance limitation of upper limb or women were really not worried about the issue or whether these results are due to self-limitations either at home or at work as an attempt to avoid pain and/or lymphedema, as also questioned by Crane-Okada et al. 5 . Studies among economically active patients should be carried out to clearly evaluate the effect of SLNB sequelae on functional performance at work.
It could be assumed that surgery performed ipsilaterally to handedness would cause more functional limitation of the upper limb. Our results revealed no association between upper limb performance in ADL and handedness. This finding may be interpreted in two ways: the women were already adapted to their new condition, as the DASH questionnaire evaluates the ability to perform tasks rather than how the tasks are performed; or the surgery (whether performed ipsi or contralaterally to patient's handedness) did not cause functional limitations. The only study in which DASH was used to evaluate upper limb ability in breast cancer patients did not show such information 22 . However, results regarding upper limb performance and handedness described in studies using other methods were similar to those of the present study 19, 23, 24 . There are conflicting evidence 6, 7, 19, 29, 30 whether the type of surgical excision (mastectomy or quadrantectomy) can lead or not to higher rates of morbidity. In this study only five women went through mastectomy. Thus the sample size did not allow us to run a statistic test to analyze such association.
The results from the analysis of the impact of impairments (VAS, BS scale from the BR23 questionnaire) and functional performance of upper limbs on ADL (DASH score) on the HRQL (GHS scale from the QLQ30 questionnaire) revealed no associations. This may be explained by the low pain intensity and low degree of limitation in functional performance of upper limbs on ADL, although there is no consensus in the literature on such associations 7, 14, 24, 26 . HRQL was most affected by hormonal therapy (HT) (53.3% were taking anti-estrogen drugs) or by common complaints related to aging. Thus, further studies are needed.
The present study revealed that a lower preoccupation regarding future health and fewer systemic side effects from therapy denote better HRQL scores. These results are similar to those reported previously 19 . As this was a cross-sectional study with a small number of patients who met inclusion criteria, the statistically significant independent variables cannot be considered as predictive of HRQL. However, this does not invalidate the direct and significant association of the dependent variables presented. Carrying out longitudinal studies with larger samples on impairments and functional performance of upper limb and HRQL in Brazil, due to the lack of published studies, would help one to define predictive models of such variables to guide and establish public health policies. Last, although other studies point out that older women are less concerned about femininity and are more resilient to adversities in life 16, 19 , we found no association between age and GHS, even in a group of older participants (51.1% of the participants were 60 or older).
Conclusion
The results of the present study provide information for health professionals who work with breast cancer patients undergoing SLNB. We have found a high prevalence of pain among women treated for breast cancer using the SLNB technique, although pain intensity was mild. Lymphedema prevalence and passive ROM of shoulder were according to those referred in literature, confirming that SLNB is a low morbidity surgical technique. Functional limitation of upper limb on ADL is rare and does not affect HRQL, which was considered to be good. HRQL was most affected by patients' worries about their future health and systemic therapy symptoms.
Even though SLNB seems to leave almost no complications, one must not overlook its occurrence. It is important to perform an in-depth search for symptoms, which, although being mild, can contribute towards avoidable side effects, such as late lymphedema. Although women exhibited few symptoms, when present, they seem to affect daily living. Thus, strategies, such as patient orientation programs, should be established in order to allow women to complete functional recovery of the upper limbs.
